Background: The study was carried out to determine the prevalence of orthodontic treatment need in children from minority ethnic groups and compare the need to the white population. The second objective was to explore variations in agreement between subjective and objective treatment need in a multiethnic context using the aesthetic component of Orthodontic Treatment Need Index (IOTN AC).
Methods:
A cross-sectional study in North West London, 14 schools were randomly selected from the 27 schools in the two boroughs of Harrow and Hillingdon. Comparison between objective and subjective treatment need was carried out using IOTN AC index. Clinical orthodontic treatment need was also recorded using the dental health component of Orthodontic Treatment Need Index (IOTN DHC).
Results: 2,788 children were examined and completed the questionnaire. 16% of the study population were already wearing appliances or had finished orthodontic treatment. Of the remaining children; 15% had definite need for treatment using the dental health component of the IOTN. There was no significant variation in the need for orthodontic treatment between different ethnic backgrounds (P > 0.05) whether using the AC or DHC components of the IOTN index. However, poor agreement was detected between professional and subjective assessment of ethnic minority of orthodontic treatment need using IOTN AC index.
Conclusion:
Orthodontic treatment need in children of ethnic minorities does not differ significantly from the vast majority of white children. However treatment need based on aesthetic index continues to vary in all ethnic groups from the professional aesthetic assessment
Background
Orthodontic treatment is one of the most costly and challenging issues to NHS dentistry. In 2003, fees for orthodontic treatment accounted for more than a quarter of all child fees [1] . Whilst the focus has been often on strategies to improve access and increase budget of orthodontic care, evaluation of the criteria used for defining the need has received little attention. Most orthodontic indices have been primarily based on white populations; this may raise a concern since the demography of the United Kingdom has changed rapidly in the last few decades. The majority of ethnic minorities reside in the England region with London being the most diversified city; almost 30% of London inhabitants are of ethnic minorities [2] .
The health needs of ethnic minorities may be different from the white population. In a comparative review of subgingival calculus formation, association between plaque formation and ethnicity has been reported [3] . These needs may be particularly different when they are related to aesthetics, where confounding factors such as cultural or societal values play a major role in shaping these needs. It has been shown that black people are more likely to have different orthodontic needs than other ethnicities; they are more likely to have class III occlusion, anterior open bites and mid-line diastema than their white or Asian counterparts [4, 5] . Kiyak [6] showed that Pacific Asians had different dental beliefs and behaviours and different views about aesthetics compared to Caucasians.
Two of the properties of the ideal orthodontic index laid out by Shaw et al [7] were; 1-sensitive to the needs of the patients, 2-acceptable to both the public and the profession. Orthodontic care in the UK is currently provided on the definite need basis of the Index of Orthodontic Treatment Need (IOTN) devised by Brook and Shaw [8] . Under this category only severe cases are eligible for treatment under the scheme. IOTN, however, has two components; the Dental Health Component (DHC) and the Aesthetic Component (AC). The latter has gained increased popularity in recent years because a) the primary motive for seeking orthodontic treatment is improving appearance [9, 10] and an aesthetic component would seem necessary to any diagnostic tool. The aesthetic component should therefore be accounted for when planning treatment using the DHC component, b) since patient satisfaction is the one of the main outcomes of treatment, a tool should be devised to be used by both patients and professionals to measure this outcome; the AC component has been shown to be capable of facilitating this task [10] . Moreover, a strong correlation between the AC component and psychosocial outcomes was reported by Bennett et al [11] . Mandall et al [12] also reported an association between child self esteem and IOTN AC but not with IOTN DHC. However, the AC is more subjective and less reliable than the DHC; studies which compared the need based on the two components demonstrated poor correlation [13] [14] [15] . Researchers suggested adjustment to the DHC defined need in order to balance for the aesthetic component.
The aims of the study were, first to explore the need for treatment in a multiethnic community. Secondly to assess whether the need for orthodontic treatment in ethnic minorities differs from the white population based on the dental health component and on the aesthetic component and, thirdly to test the agreement between normative and perceived need for orthodontic care across all ethnicities.
Methods
The study took place 2002/2003. All schools in the boroughs of Harrow and Hillingdon were included in the initial sampling. Fourteen out of the twenty seven schools in the two boroughs were selected using a one to one simple sampling technique. The required sample size for each ethnic group was based on our pilot study [14] . Children aged 12 to14 were included, the study population consisted of 3,500 children. Dental examination was carried out in accordance with BASCD criteria [16] , DMFT was recorded together with IOTN DHC and AC, the examiner (PJ) was calibrated for both DMFT and IOTN indexes with high intra examiner reliability (for the Aesthetic Component of IOTN, the examiner achieved a weighted kappa score of 0.82 showing very good agreement, sensitivity of 100% and specificity of 84.2%). The questionnaire was developed by the Transcultural Oral Health Centre at an earlier stage [14] . This was then modified and tested in a second pilot.
Measurement of IOTN AC was recorded using a 10-point analogue scale with two pictures at each end of the scale representing IOTN AC scores of 1 and 10, this was used to avoid the bias reported by Burden and Pine [17] in recording children's perception of the IOTN AC. Normative IOTN AC and DHC were recorded according to the calibration criteria. Major ethnic groups in the UK described by the national census were used to identify the ethic background of the child. Ethnicity was therefore categorized as follows:
-White: English, Irish or any other Caucasian white.
-Black: African, Caribbean or black other.
-Asian: Indian, Sri Lankan, Bangladeshi and Pakistani.
-Chinese: Mainland Chinese, Korean, Taiwanese and Japanese.
-Mixed: Any mixed race.
Data was encoded and entered onto SPSS software, descriptive analysis was undertaken to report frequency distributions of IOTN scores. Logistic regression was undertaken to explore the ethnic variation with agreement/disagreement with different IOTN AC threshold levels. Kappa coefficient test was utilized to estimate the agreement between normative and subjective need for treatment.
Ethical approvals were obtained from the local ethic committee in the two boroughs. Consent letters were sent out to schools and parents.
Results
Out of the 3,500 children, 2,788 children were examined and completed the questionnaire representing a response rate of 80%. Distribution of sex was almost equal (48% males Vs 52% females). Over half of children (54%) were of white ethnic background. 12% Blacks, 25% Indians, 4% Chinese and 6% were of mixed race. 442 children (16%) were undergoing orthodontic treatment during the screening, when recording IOTN AC all children were included to explore the need based on aesthetic grounds irrespective of previous or current orthodontic treatment. However when DHC was used, only those who had not received or undergoing any orthodontic treatment were included in the analysis.
Children's assessment of IOTN AC Figure 1 Children's assessment of IOTN AC. Kappa scores can either be measured from a 2 × 2 table, giving a simple Kappa score. Alternatively, it can be weighted to account for 'near miss' scores. Both methods were used to measure intra-examiner reliability. The simple Kappa score was 0.89 representing a very good agreement.
Using weighted kappa score, the same principle is used as for measuring simple Kappa but instead the weight is taken into account, Microsoft Excel ® was used to calculate weighted Kappa values. For intra-examiner agreement in this study, weighted Kappa was found to be 0.79, representing substantial agreement.
Perceived need
Using the IOTN AC index children graded their teeth accordingly. Almost half of children (48%) scored their teeth as 2 or 3 on the index. Less than 2% had severe scores (8) (9) (10) . Distribution of responses to self-grading of teeth is illustrated graphically in figure 1. Grouping the responses in three categories to estimate treatment need
Dentist's assessment of IOTN AC Figure 2
Dentist's assessment of IOTN AC. 
Normative need using IOTN AC
The examiner scored over two thirds (69%) of children's teeth as 2 or 3 on the IOTN AC index. No child was assessed as having grade 10 and less than 2% had grade 8 and 9. Results are illustrated in figure 2. Based on treatment need categories 87% of children were assessed as having no need for treatment, 11% had borderline need for treatment and 2% has definite need for treatment need. The main descriptive difference is clear at the 'no' and borderline need levels for treatment.
Differences between ethnic groups were less obvious in the professional assessment; the majority of children from all ethnic backgrounds were assessed as having low need for treatment (AC 1-3). Results are summarised in table 2.
Normative need using DHC component
Using the dental health component, two thirds of children (68%) had no need for treatment, 17% had moderate need for treatment and 15% had definite need for treatment. Variations in need for treatment with ethnicity are presented in table 3. Children from black ethnicity had less need for treatment than did their white peers, whereas children of Chinese and Indian ethnicities had slightly more need for treatment. However these differences were not statistically significant when entered in a regression model using ethnicity as an explanatory variable.
Agreement between normative and perceived treatment need
Differences between children's and professionals' AC scores are illustrated in figure 3 which is a combination of figure 1 and 2. Variations are clear at the borderline level of need (AC = 4-7). In the logistic regression using the need definition of the scale as a cut-off point for comparison, the influence of ethnicity was not statistically significant in the perceived assessment of IOTN AC neither in normative assessment IOTN DHC (P > 0.05). Agreement between children's ratings and the dentist's rating is presented in table 4, at the low need level (AC 1-4) there was agreement in 80% of cases. This decreased to 50% at the borderline need level (AC 5-7). At the definite need level the number of cases was small so was the agreement (6%). Since the majority of responses of both children and the dentist are in the low need and borderline need level, the scale mid point was used (AC 5) to test the agreement/disagreement across different ethnicities. Cohen Kappa's test Comparison between children's and dentist's ratings of IOTN AC Figure 3 Comparison between children's and dentist's ratings of IOTN AC. 
Discussion
In this cross-sectional study, the proportion of children who were professionally assessed as having a clinically definite need for treatment is lower than previously reported in the child dental health survey for the UK [18] . The perceived need based on the AC component was very low and the overall rating of AC varied slightly between children of ethnic minorities. The only small difference was seen in black children where they perceived their teeth as more attractive than did their white counterparts but again these differences were not statistically significant. Ahmed et al [14] reported that children from black ethnic minorities were more likely to perceive less need for treatment compared to professional assessment. In contrast, Otuyemi et al [19] showed no difference in the perceptions of dental aesthetics between adult Nigerians and Americans.
In this study ethnicity did not influence orthodontic need for treatment based on clinical or aesthetic grounds. However children of Indian and Chinese ethnicities had a slightly higher clinical need for treatment. These results are mirrored in Mandall et al [15] study where they reported that ethnicity did not influence self grading of aesthetics and that Asian adolescents had more need for orthodontic treatment compared to Caucasians using the DHC component.
The disagreement between professional and children's grading of the AC is not unexpected, however this disagreement was not influenced by ethnicity, a result in line with and confirming findings from Mandall et al study [15] .
Conclusion
Perception and prevalence of malocclusion in children of ethnic minorities is not different from the White ones. Perhaps their perceptions may have been influenced by the cultural and societal circumstances in their current place of living and these may be different from the perceptions held by peers living in their original countries.
Self-perception of aesthetics of malocclusion differed significantly from professional assessment; however this disagreement was not confined to ethnicity. The majority of disagreements between children and dentists were at the borderline level of need, perhaps a different threshold of need definition may resolve this discrepancy. It should be noted that disagreement is also influenced by the prevalence of malocclusion and previous experience, in this study the prevalence of severe malocclusion based on aesthetic grounds was low therefore overall agreement should be interpreted carefully. 
